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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent collision of a piston with a 
displacer during the operation of a free-piston Stirling refrigerator. 
SOLUTION: The Stirling refrigerator comprises the piston 1, disposed 
in a cylinder 3, an annular permanent magnet 15 fixed to the piston 1, 
a drive coil 16 provided around the magnet 15 with a gap, a PWM 
output part 24 which is a power source for providing AC current as a 
pulse voltage to the coil 16, and the displacer 2 which reciprocatively 
moves in the cylinder 3, with a given phase difference to the piston. 
The refrigerator also comprises position detecting coils 28, which are 
located on both sides of the coil 16 being coaxial therewith and being 
outside the range, in which the magnet 15 is movable interlocking with 
the reciprocating motion of the piston 1; and a control unit 32 for 
changing a voltage value of the AC current to be fed to the coil 16, 
by detecting the electromotive force generated in the coils 28 with 
the actuation of the magnet 1 5 beyond its movable range. 
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C#i^ffliE3] 

[»iE«*3Ba*] 0 00 2 
[0 002] 

[fiE.*©8»j] x^-y>y?^««{3:, j^x^-y^^ 
-y-Y * L-cmaomx^myAf^zmmL-cffiw. 
<Di%mmt>*wo mt «t 5 {ds^sn/c^^xf-A-c 
7'j- fx h y > ifftwmz* 

[^mmiE4 ] 
imiEjtimwmz) mmm 
imiEMSt.mmzi 0007 

[ffiiErt^] 

[000 7] IgKffln >(;U 1 6 tc«^ 1 © y - F^2 0 

so-^2©y-Ki^2 ltmmzti* cn6©y-K« 
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2 0. 2 llZMtt.®%4<D*£*mi,-cmi<D'm£i.m&2 

SB2 4<t^$nrc^ 0 &>±.<DmvtjkXM& i 5. IE 

fftffla-l'.'H 6. y-P«2 0. 2 1M3-i'17, 
1 8«±(*il/-cy^-T*-^ 1 3£«lJ?£0rt>3. -£ 
Or. PWMtb*iSI52 4K«fcO 'J-T*-if 1 3«:^SiE 

[*lIE*f&«IS«J HUB 
[ffliEttftg&g] 0 00 8 
[*iE#ffi] £E 

[0 008] ±IB©J: 5K*j£$hfcfi6*©»i*«©tt 
mcoorttWr*. PWMW*§P2 4J:0m«S*2 
2. 23My-K«20, 2 1 ^UrlgSijffl^^-'l' 
1 6 K£ ffima?:«*&-r S £ . Hi&ffl 3-fJHeKttJ 

Wi ©tBSfMHc J: 0 ®5 IRJ>'JS^*^ > # 3 ©$* 

titc t-x h > nj-> > ^ 3 ftfcffcfrfrfc^Binr s. 

[*KES**51B«] 0 0 0 9 

MifetSi. t*X h>l#i";>f3©F*3lgtC?a-3 
r}fKjL-^*5ea«S6-rS„ C*UtJ;D. ffiS§3£P.S]9(*3 

0rt(ciSAO/c^l!tl**X«. fwXr/U— y-2*«>L,T 

[#«H*iE7] 
[*iIE*Mfc»ffl«] B^iNBS 
[*iIE*tSUfg«] 0 0 13 

[ffliE*^] mi 

[o o i 3 ] ft-?r. 7 v-fx h>M^5f-';>^ 

»«©JHEK:|Bly-CW. f X h > 1 <D&tt*sa9HB&tt 

^i^'j-rt-^i 3 tc^-r sg&fem^wa 

tc^lffl-r c©<fc5ft*fc«* 
r&sftfci©-c*t)» 7'j-fxh>ixii-y>^ 
fti*m©a$E*. fx p> l if^yu- tf2i©@S 
3=£P;5±r S S 7 V - f X P >MX * - >; > jTOSRtt* 

[#MffiIE8] 
[fiHEtt&SSfcg] 
[filEMSUIg^] 0 0 14 



[0014] 

[ffH£B?&-rs;fctf>©3M8] ±ia@ffj£»rsfc«> 
#*MBtt. ->y >2Wcie;**-iftr!a-> y >y©*rannuc 
aaabnrttife f x p > <t . mria f x p >©£«»©») 

^rt-cmiiB f x h > i ^©fiiiBM^ o r amsb-r ^ 
7 s -< x y u — 9- 1 £wr s x $ - y > ^<smcc*$^ 
t. 8SfBfx h >*ittasi^I«)ffiH±fixfcci*MM 
amatols t. miaex p >©a&cp75sfriepis(iffi 

[*«HBiE0 ] 

[ffilEStfUSBg] 0 0 15 

[ffliE^] mm 

[ffliiElW 

[0015] c©«j;st, fx b ismmamm 

*Ii«:S-3*iWW*&k: «fc or fx p >©fg9ftig((cft*& 
[^ttMiE 1 0 ] 

[*8iE*t*««£] «»« 

[WiiE*tjmB«] 0 0 16 
[ttliErtS] 

[0016] *fc, ^";>^rt{cfias*iB?ffB 
^> y > ^©lA^isiKa^sijoite^ f x h > i . ButBf x 
H> ^amiEStig-a--2>y-r^-» ^. Huia y-r^e- 
*tc£»ES2i?&08&-r ^mjSi . WfB"> y > ^rtrHuiB 
f x h > i ^©{4tB^* «> o raantrr 5f^7 - u 
— y-i«rwrsx$-y>^«tsK*jc>r. wrey- 

- » ©Ism^PMffl'lX^ffliir o r giflB f X h> 

zmmtiztfuii b r m ib y - r ± - » tc^-r -g. miiB3g 
atsa©«ffffl*acE-j- s mm£ Jt c i 

C#«fltiE 1 1 ] 

tiiiE*tm«a€] 0017 

[ffliE*^] 
[ffilErtS] 

[0 0 1 7 ] C©fl?(3ctCj;£<J:. f X h XDffigMtM 
«rr4*^«5#rei«ilBH*iBilr»ff^4i. C©* 

-rs. f or, c©es^{c(t>(;rftu®iap«. fxh> 
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So 

[*«MiEl 2] 

mEtt&wm%] mm 
immtt&mBZi oois 

[oois] *fc#*w.*. ~>';> Article sn/c fx 
4. mne ~t*- z ic$.$Lmt}$:&i&T zmmt . m 

Uis <) >^F*?"Cf(IBfX h >4Bf3£©(itlg£4> otl 

©ai£*iJffli*ffiK:*j(,»-r. BtriB u ~ r ^& - » ©iaiii±© 
MfflU3i«K-ffliJ'r*>-o-CH(riEfx h >©a«iftias&-rs 
^xaas^ pflttga it c t tmair z ti.&mim 
a -one. miiM^m^miE^nmm^B^ tc t gjg 

jneaatgagxigtf**!^ s c 4 4 T s » 

[#MffliE 1 3 ] 

imsEttmmB&i 0019 

[ffiiEt*.*] 

[0 0 19] COMKiSi, fXh>©ffi^g(jia 

sti-r 4*^sk5#i -zjmmm z&xrmtt *>t, c ©7* 

•TS. fir, c©jgm;ft&c)fcDTtrx ^© 'j-r^e 
[*»tfjE 1 4 ] 
[»iE*f*3Sa*] 0 02 2 

[0 0 2 2 ] fig^ftIfflnWJl-2 8, 2 8©*n^n* 
6WEES»4*aor5l#HJ3*i4y-Kiia3 0. 3 0 

r>7"3 1 */rbt$iJffl)a53 2ccg^sn-ri^., 
# (sting**;) *awT-e©ii£iBtfri-*Ei*a$3 3 

<b. KIBtiia53 3(ctatf.^n/c^BEffl^it)^gn/c 
»|E«i Jt«W*ttl«»3 4 4 . *©J«RIS*«:a-3tf 

i^iEi^i/ty-rt-f 1 3 ccgaHift* 

«^-rSPWMtii^a52 4 t*^W6n-CC>.S. ft. P 
WMffl^)g|52 4 Si. ^&^*£ftfcffi2fc©12l®lftftfil£ 

^>rc^fc©i-rs. 

[#ttf*IE 1 5 ] 

imjEM&wmzi mmm 
imimmmmz] 0024 

[fiIEl**g] 

[0024] 4 C5#. 3S#Sft&{13lb#XJE©^{b^#' 



&^{t=SrU CtitcJ:0H5©J: J >«:tx h > 1 ©JjgH 

i#^#s*>S„ C©*|-£. ±E©*H£»«*Mti. IBIDtti 
2rc2.**a*y-T*-* 1 3cc«*&uri,>r«. — 

Hlf^U/cb-X h> 1 ©tli]ii*7c:Kg|-rc<!:«r#ii 

[*ttWEl 6] 
[ffliE*fmWa«] 9MHI 

[ifiEtta^as] 0031 
[ffliErt^] 

[0 03 1 ] 

[ $m<DM& ] WilftBJ L /c<fc 5 cc J; £ 4 . ~> 

fXF>4. HfliBtx h>©ttjg»©IBl&?!34, Mien 
8&»c5££{tt*aT siiSi, net/ y > ^rtr tirf b f 
^ h > 4 ^©GtaM* *> x mm-r z> ■< * y i> - 

©4 , BtrfBfX h >©»^* J f?iBoItt«Bffl*e^./cC £ 
«rli5iB<&8*&n3M8#s*8a L/ci B?IB^i®^ 6 buIB 

<t J; 0 . (4gt^0#l9:^ 6*lJW#IS^© m^J*i 4> o fc 

>©aa»©««*5a!iw-±©afliii*±a o . "TKisbh 

*3*:*<*IAr«Mfr-5C4*JI|ilWL.. tXF>i?^ 
X 7 U - If 4 ©Si^t «fc 4 gp n a a ©lRa^ES±-C# 4. 
[#«HfjEl 7] 

[«iE^mss«] wffls 

[MiEM«l^@^] 0 03 2 
[fiSiE^S] 

[0 03 2] 49HI(CJ:&£. ^»;>yW«:E3 

nwriBv' u > ^ ©tt^iajjcttttttpjeife t^i->t, m 

7^-» tc^g^j^^-r.&ai®4, HtrtB'>";>^ 
•cbu ib f x h > 4 Bfr ^©(4tB^ * o r aasb-r a 

IB y^T*n^.©l5lW±©i5?ffliJX«>T-ffl'Jt?& ^> x HufB f 

^ h >©a^i& 4 ititi-r -5 jk&«g #a«nra raM6B j 

g^.fcC4^^folfS fitg^ffl ziAtl-t. «TE*X» 

B5iB^SE«a©®Effi*S:MT.5SlJ»SP4?:ffl^AiC 4 
K:<fc0. MIB^ii*^*^^©ajgffl?:Si^4 4. ffi 

0. njabKH ; Sr^^<M^rsii{'p-r.5,c4*}q)WL. f 
XF>tf^yu- 9-4 ©ffi^K <fc A©ttM« W 



KBB2 0 0 2-2 1 3 8 3 1 
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